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Clearly we need more information on what might happen in other animals, ideally from different taxonomic groups, and exposed to a range of different metal ions. A recent study has now given us a third data point: the earthworm Lumbricus rubellus (phylum Annelida) produced phytochelatins in response to arsenic, both in laboratory exposures ( Figure 1 ) and in worms sampled from contaminated field sites. 5 Admittedly, this means we still only have data from three phyla, but it does demonstrate that phytochelatin responsiveness to PTEs is not unique to nematodes.
What are the implications for environmental scientists? Metallothioneins have been very widely studied, and phytochelatin responses in plants have also been widely studied, but so far there is barely a double-handful of papers relevant to phytochelatins in animals. We argue that studying phytochelatin responses in animal species, and their interactions with metallothioneins, 4 should be an important future goal. PCS genes are found in animal species from eight phyla so far that we are aware of. These include species that are widely used in environmental toxicity testing and environmental monitoring -e.g. the oyster Crassostrea gigas, as well as nematodes and earthworms. Given the taxonomic spread of the PCS gene, and the decreasing cost of sequencing a novel genome, we have no doubt that many more animals with PCS genes will be identified in the future. Phytochelatins can be analysed relatively easily by liquid chromatography coupled to an appropriate detector. This direct analysis of the peptides themselves is probably necessary, as so far there is little evidence that phytochelatin responses are mediated by gene expression. 5 Hence, at least for species that are known or suspected to contain PCS genes, studying metallothionein responses alone to PTEs may not be enough to understand metal handling: knowledge of phytochelatin responses may also be needed to complete the picture.
We propose four questions for future research: which animal species with PCS genes make phytochelatins in response to PTEs? What happens to metal ions once they have been bound by phytochelatins? Do phytochelatins interact with metallothioneins to help detoxify PTEs? And could phytochelatin levels potentially be used as biomarkers of environmental pollution?
Answering these questions would be an important step forward in understanding how pollution by PTEs affects key invertebrate species in the environment. 
